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Heat and health

• Heat increases mortality

• Heat vulnerabilities

• Age, sex

• Spatial variation

• Environmental effect modifiers

20/11/20253

https://www.nature.com/articles/s41591-023-02419-z 

• Heatwaves are becoming more severe and 

frequent due to anthropogenic climate 

change

https://www.nature.com/articles/s41467-020-16970-7
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Health attribution studies

• Vicedo et al, 2023: 60% of heat related deaths in summer 2022 in Switzerland 

due to climate change. 

• Beck et al, 2024: 56% of heat related deaths in summer 2022 in Europe could be 

attributed to climate change

• Hundessa et al, 2025: 55% of heatwave-related deaths were attributed to human-

induced climate change globally

20/11/2025Edit this text via Insert > Header and Footer 4

Climate change kills. Has the world heard the 

message?



Imperial College London

This is just the tip of the iceberg
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Health losses attributed to anthropogenic climate change | 

Nature Climate Change

https://www.nature.com/articles/s41558-025-02399-7
https://www.nature.com/articles/s41558-025-02399-7
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Study 1: 
Early UK 
heatwave
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Early UK heatwave

• On 19 June, amber heat-health alerts were issued for all areas of England.

• A rapid study by the World Weather Attribution that climate change have made the early 

heatwaves 2-4oC more intense.

• A lot of media and public interest about the health impacts of the upcoming heatwave. 
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Estimating the mortality impacts of a heatwave in real time is hard.

Heatwaves are silent killers

• Heat is rarely reported in death certificates as cause of 

death.

• We need to rely on statistical methods and 

epidemiological functions.

Observed deaths

• Not available before or during the event.

Official reports

• Available for some countries, but months after the 

event.

• Rely on the model used.

20/11/2025Edit this text via Insert > Header and Footer 8
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Our approach

20/11/20259

Operational weather forecast 

(e.g., ECMWF) Epidemiological models
Baseline mortality rates and 

population

• High resolution 15-day 

temperature forecasts

• Spatiotemporal 

aggregation of the data

• Previously published 

temperature mortality 

curves. 

• Age, sex, space

• Retrieve historical 

mortality rate 

(deaths2022/population 

2020)

• Estimate expected deaths 

based on this and recent 

population figures
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Our approach
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• For each forecasted temperature we 

retrieve the relative risk.

• From each relative risk we retrieve the 

attributable fraction (RR-1/RR)

• We multiply the expected deaths with 

the attributable fraction to get the 

excess due to heat
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Results

What do we report?

Population, Excess deaths and mortality rate. 

20/11/202511

Stratification Population Excess deaths Mortality rate

Total 59,719,724 570 (435 to 673) 9.5 (7.3 to 11.3)

Date

19-Jun-25 59,719,724 114 (92 to 136) 1.9 (1.5 to 2.3)

20-Jun-25 59,719,724 152 (111 to 186) 2.6 (1.9 to 3.1)

21-Jun-25 59,719,724 266 (195 to 318) 4.5 (3.3 to 5.3)

22-Jun-25 59,719,724 37 (29 to 45) 0.6 (0.5 to 0.7)

Age groups

0-64 48,587,115 82 (25 to 132) 1.7 (0.5 to 2.7)

65-74 5,960,269 49 (-7 to 95) 8.2 (-1.2 to 16.0)

75-84 3,680,770 125 (58 to 185) 34.0 (15.7 to 50.2)

≥85 1,491,570 314 (233 to 384) 210.5 (155.9 to 257.8)
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Results
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Spatial variation

Stratification Population Excess deaths Mortality rate

Regions

East Midlands 4,865,583 41 (26 to 54) 8.5 (5.4 to 11.1)

East of England 6,269,161 38 (26 to 49) 6.0 (4.2 to 7.8)

London 9,002,488 129 (99 to 156) 14.3 (10.9 to 17.4)

North East 2,680,763 22 (3 to 37) 8.4 (0.9 to 13.9)

North West 7,367,456 52 (34 to 68) 7.1 (4.6 to 9.2)

South East 9,217,265 81 (52 to 107) 8.8 (5.7 to 11.6)

South West 5,659,143 40 (24 to 54) 7.1 (4.3 to 9.5)

Wales 3,169,586 18 (8 to 26) 5.7 (2.4 to 8.3)

West Midlands 5,961,929 106 (81 to 124) 17.8 (13.6 to 20.9)

Yorkshire and The 

Humber 5,526,350 41 (26 to 53) 7.5 (4.8 to 9.7)
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Outreach
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• Story covered by more than 300 media 

outlets including the Guardian, the 

Independent, the Mirror, Daily Mail, etc.

• Most read story in the Guardian on 

Saturday morning

• Interviews/podcasts/radio 

• How has climate contributed to these deaths?
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Study 2: 
Early 
European 
heatwave

20/11/202514



Imperial College London

Early EU heatwave

• Many cities in Europe experienced the first extreme 

heatwave of the summer in the last week of June and the 

first days of July 2025.

• Schools in parts of France had to be closed and outdoor 

working was banned during the hottest parts of the day in 

Italy.

• Second amber health alerts in UK, severe health 

warnings, including Paris, Rome, Milan, Sassari, Lisbon 

and several cities across the Balkans.

• What is the impact of human induced climate change on 

these events and what is the corresponding health toll?

20/11/202515
https://www.theguardian.com/world/2025/jul/01/italy-limits-outdoor-work-

as-heatwave-breaks-records-across-europe 
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12 Major cities in Europe

Focusing on 12 EU cities: 

London, Paris, Frankfurt, Zagreb, 

Budapest, Athens, Rome, Milan, 

Sassari, Barcelona, Madrid, Lisbon

From June 23 to July 2.

• Objective 1: Quantify the 

contribution of climate on the 

observed events

• Objective 2: Quantify the death 

toll related with climate change

• Objective 3: Raise awareness

20/11/202516
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Our approach
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Loss functions based on the literatureTemperature time series (factual and counterfactual)
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The counterfactuals
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The mortality toll
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The mortality toll
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Outreach
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Study 3: 
EU aftermath 
of Summer 
2025
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EU summer 2025

• Summer 2025 has been “roasting hot” across 

Europe, with back-to-back heatwaves affecting both 

humans and the economy

• Temperatures rose above 40°C, and up to 46°C in 

Spain and Portugal

• Fennoscandia also experienced an exceptionally 

persistent heatwave in July

• Southeast Europe faced heatwaves in July and a 

national record temperature of 50.5°C was recorded 

in Türkiye

20/11/202523

https://www.nature.com/articles/d41586-025-02553-3
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854 cities in Europe
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London School of Hygiene and Tropical Medicine
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Counterfactuals
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World Weather Attribution
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Outreach

Grantham comms team pipeline

1. Identify the event of interest.

2. Discuss if this event complies with guidelines (is there interest? 

Are there previous studies?)

3. Heads up to different networks (e.g., Global strategic 

communications council, climate journalists). 

4. Write a press release and circulate 2-3 days before we publish it.

5. Hold a press briefing with the journalists.

6. Graphics for the study (infographics, videos, etc.)

7. Advertise on social media and website.

8. Respond to journalists and allocate speakers/interviewees.

9. Media training to academics
20/11/202526

Grantham Institute – Climate Change and the Environment
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Results
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Results

Among 30 European capitals: 

- Rome, Athens, and Bucharest had the 

highest estimated excess mortality per 

population this summer. 

- Rome: 1280 (1135, 1432), 

- Athens: 1093 (905, 1274) and 

- Bucharest: 472 (359, 609)

- The largest relative proportions in 

Stockholm, Madrid, and Bratislava, with 

more than 85% deaths to be attributed to 

climate change.

20/11/202528
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Outreach
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Conclusions
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Wrapping things up

• Heatwaves are silent killers

• Almost 70% of the heat-related deaths are attributed to human induced climate change

• Heat and climate has disproportionately affected different European cities

• Rapid health studies are very useful to raise awareness and protect the vulnerable. 

Implications

• Adaptation plays a key role, yet its gains may be offset by the continued increase in 

temperatures

• Current policies in place around the world are projected to result in about 2.7°C of warming 

above pre-industrial levels by 2100, which would result in many more heat-related deaths and 

impacts globally. 

• We need to rapidly transition away from fossil fuels to secure a liveable future. 
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If the world hasn’t heard the message, it’s because we haven’t spoken 
loudly enough. Let’s change that.
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Thank you
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